Two new steroid glycosides, named trikamsterosides A and B, and a new sesquiterpenoid glycoside named trikamsesuquiside A were isolated from the underground parts of Trillium kamtschaticum PALL. along with 18 known compounds comprising 12 steroids, one sesquiterpenoid glycoside, one phenylpropanoid, one flavonoid glycoside, and three phenylpropanoid sucrose esters. Their chemical structures were determined on the basis of spectroscopic data and chemical evidence. Among them, one phenylpropanoid sucrose ester showed almost the same radical-scavenging effect on 1,1-diphenyl-2-picrylhydrazyl as that of a a-tocopherol.
Trillium kamtschaticum PALL. is a liliaceous plant that grows wild in Northeast Asia. With regard to the chemical constituents of the underground parts of this plant, one of the present authors reported the isolation and structural elucidation of four novel steroid glycosides 18-norspirostanol derivatives. [1] [2] [3] However, their detailed NMR spectral data had not been described. In the preceding paper, we reported the isolation of 11 steroids including six 18-norspirostanol derivatives from the underground parts of T. kamtschaticum and detailed 1 H-and 13 C-NMR spectral data of the 18-norspirostanol derivatives. 4) As part of our continuing study of this plant, we describe herein the isolation and structural elucidation of two new steroid glycosides and a new sesquiterpenoid glycoside along with 18 known compounds comprising 12 steroids, one sesquiterpenoid glycoside, one phenylpropanoid, one flavonoid glycoside, and three phenylpropanoid sucrose esters from the MeOH extract of the underground parts as well as the radical-scavenging effects of the five phenolic compounds.
The MeOH extract of the underground parts of T. kamtschaticum was successively subjected to Diaion HP20, silica gel, and Chromatorex ODS column chromatography as well as HPLC on ODS to afford 21 compounds (1-21).
Compounds 5-21 were identified as b-ecdysone (5), 5) polypodine B (6), 5) 9) methyl ferulorate (17) , 10) Fig. 1) , which has been reported as a constituent of the rhizome of T. erectum, but the physical and spectral data were not previously described. 13) Compound 2, named trikamsteroside A, was obtained as an amorphous powder, and HR-positive FAB-MS indicated the molecular formula of 2 to be the same as that of C-NMR spectra of 3 gave signals analogous to those of 8, with additional signals due to one hexosyl group. Acidic hydrolysis of 3 gave D-glucose and L-rhamnose, which were confirmed by optical rotation using chiral detection in HPLC analyses. Furthermore, the coupling constants (Table 1) of the anomeric and methine proton signals as well as the chemical shifts of 13 C-signals 14) (Table 3 ) due to the sugar moiety indicated that all the monosaccharide units are pyranose form, and that the mode of glycosidic linkages of the two glucosyl groups are b in 4 C 1 conformation while that of the rhamnosyl group is a in 1 C 4 conformation. From these findings, it was presumed that 3 is attached by one more glucopyranosyl group to 8. The 13 C-NMR data of 3, in comparison with those of 8, exhibited the glycosylation shifts by Ϫ1.4 and ϩ7.1 ppm at C-5 and C-6 of the inner glucosyl group (Glc), respectively; in contrast, remaining signals were superimposable on those of 8 (Tables 2, 3 ). Moreover, the HMBC spectrum indicated a cross-peak between H-1 of the terminal glucosyl group (GlcЈ) and C-6 of Glc. The structure of 3 was therefore defined as penogenin (Fig. 1) . Compound 4, named trikamsesquiside A, was obtained as an amorphous powder and gave an [MϩNa] ϩ ion peak at m/z 457 in positive FAB-MS. The molecular formula of 4 was determined as C 21 H 38 O 9 by HR-positive FAB-MS. The (Tables 4, 5) were examined in detail, and 4 was elucidated to be a farnesane-type sesquiterpenoid glucoside having a planar structure as shown in Fig. 2 . In the NOESY spectrum (in C 5 D 5 N) of 4, a key NOE correlation was observed between H 3 -14 and H 2 -5, indicating the geometry of the double bond between C-6 and C-7 to be E. The absolute configuration at C-10 of 4 was confirmed by the following evidence. It was reported that the values of glycosylation shift of a-, b-(pro-S side), and bЈ-(pro-R side) carbons of secondary alcohols to which b-D-glucopyranose was attached, and the anomeric carbon reflected the absolute configuration of the alcohols. 14, 15) Furthermore, the 13 C chemical shift differences at C-8, C-11, and C-12 of (10R,6E)-3,7,11-trimethyl-1,6-dodecadien-3,10,11-triol 10-O-glucopyranoside, icariside C 4 (22), and its 10-epimer, icariside C 1 (23), 554 Vol. 55, No. 4 owing to the difference in the configuration at C-10 were observed as in the literature (Table 5) , 16) although the assignments at C-8 and C-9 of 22 and 23 in the literature should be interchanged. In addition, the absolute configuration at C-10 of 16 was defined as R by synthesizing its aglycone. 9, 17) Since the chemical shifts of C-8-C-13 of 4 were quite similar to those of 16 and 22, the absolute configuration of 4 was considered the same as that of 16 (Table 5 ). Consequently, 4 was elucidated to be (10R,6E)-7,11-dimethyl-3-mehylene-6-dodecaene-1,2,10,11-tetraol 10-O-b-D-glucopyranoside (Fig.  1) .
To the best of our knowledge, 2, 3, and 4 are new compounds and the isolation of 1, 5-7, and 15-21 from T. kamtschaticum and the isolation of 14 as natural product are described here for the first time.
The scavenging effect of 17-21 on the stable free radical 1,1-diphenyl-2-picrylhydrazyl (DPPH) was examined. All of these compounds except 18 exhibited stronger activity than that of L-cysteine at a concentration of 0.02 mM, and 21 showed the strongest activity among the tested compounds, almost the same as that of a-tocopherol (Fig. 3) .
Experimental
All instruments and materials used were the same as those cited in a previous report 18) unless otherwise specified. Plant Material The underground parts of T. kamtschaticum were collected in Hokkaido prefecture, Japan, in May 2003 and identified by Professor Toshihiro Nohara, Faculty of Pharmaceutical Sciences, Kumamoto University.
Extraction and Isolation The cut and air-dried underground parts of T. kamtschaticum (279 g) were extracted with MeOH at room temperature and the solvent was removed under reduced pressure to give a syrup (87.1 g). The MeOH extract was subjected to Diaion HP20 (H 2 O, MeOH, acetone) to give fraction (fr.) [1] [2] [3] 1 H-NMR spectral data: see Table 4 .
13
C-NMR spectral data: see Table 5 . Assay of Scavenging Effect on DPPH The method of Uchiyama et al. 19) was applied in a slightly modified manner. The EtOH solution (1.00 ml) of each test sample was added to a mixture of 0.1 M acetic acid buffer (pH 5.5, 1.00 ml) and 0.5 mM DPPH EtOH solution (0.50 ml) in a test tube and left to stand at room temperature for 30 min. The absorbance of the resulting solution was measured at 517 nm. a-Tocopherol and L-cysteine were used as standard samples. 
